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POST-BAKING DEVICE AND POST-BAKING
METHOD FOR FORMING BLACK MATRIX

The application 1s a U.S. National Phase Entry of Inter-
national Application No. PCT/CN2015/093600 filed on
Nov. 2, 2015, designating the Unmited States of America and
claaming priority to Chinese Patent Application No.
201510315992.1 filed on Jun. 10, 2015. The present appli-
cation claims priority to and the benefit of the above-
identified applications and the above-identified applications
are 1ncorporated by reference herein in their entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to a post-
baking device and post-baking method for forming a black
matrix.

BACKGROUND

The black matrix (BM) on the substrate of a display panel
generally needs to be placed into a stationary post-baking
device to be baked for curing after the completion of a
development process; 1n this process, the black matrix on the
substrate may undergo variation in shape at the edge loca-
tions under the influence of gravity, and then the forming
accuracy of the black matrix on the substrate 1s impacted.

For example, for the black matrix on a color filter sub-
strate, the black matrix and red, green and blue color filters
are coated onto the glass base substrate and are formed
through exposure and development processes, and then they
are brought into a post-baking device for baking and curing
(for short, post-baking). In the post-baking process of the
substrate, because the material forming the black matrix 1s
under the intluence of gravity, the black matrix may undergo
a shape collapse phenomenon at 1ts edges. The collapse 1n
shape of the black matrix cause negative influence upon the
substrate quality.

SUMMARY

Embodiments of the present disclosure provide a post-
baking device and a post-baking method for forming a black
matrix; 1n the post-baking period, the substrate formed with
the black matrix and the heating elements rotate with respect
to each other; further, the rotating speed of the substrate
formed with the black matrix can be varied by monitoring

the extent of deformation of the black matrix, thus the black
matrix of a favorable profile can be obtained.

In one aspect, an embodiment of the present disclosure
provides a post-baking device configured for forming a
black matrix, comprising: a housing defining an inner
accommodation space; a plurality of heating elements pro-
vided within the housing; and at least one bracket provided
in the inner accommodation space and configured to bear a
substrate formed with the black matrnix; the bracket 1s
rotatable with respect to the plurality of heating elements.

In another aspect, an embodiment of the present disclo-
sure provides a post-baking method for forming a black
matrix, comprising: providing a housing which defines an
inner accommodation space and in which a plurality of
heating elements are provided; placing the substrate com-
prising the black matrix to be post-baked onto at least one
bracket and 1nto the inner accommodation space; and post-
baking the black matrix by the heating elements during a
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2

post-baking period, and at the same time, rotating the at least
one bracket with respect to the heating elements.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the disclosure, the drawings of the embodi-
ments will be brietly described in the following; 1t 1s obvious
that the described drawings are only related to some embodi-
ments of the disclosure and thus are not limitative of the
disclosure.

FIG. 1 1llustrates a sectional view of a black matrix on a
substrate after i1ts development process.

FIG. 2 1llustrates a sectional view of a black matrix on a
substrate after its post-baking process 1n a standstill state.

FIG. 3 illustrates a sectional view of an 1deal cross
sectional shape of a black matrix on a substrate after its
post-baking process.

FIG. 4 1llustrates a structural schematic view of a post-
baking device for forming a black matrix according to an
embodiment of the present disclosure.

FIG. 5 illustrates another structural schematic view of a
post-baking device for forming a black matrix according to
an embodiment of the present disclosure.

FIG. 6 1illustrates a schematic diagram of the light trans-
mittance ol a substrate after 1ts development process and
betfore 1ts post-baking process.

FIG. 7 1s a schematic diagram 1llustrating the variation of
the light transmittance during the post-baking process of the
substrate.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the disclosure apparent, the technical
solutions of the embodiments will be described 1n a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. Appar-
ently, the described embodiments are just a part but not all
of the embodiments of the disclosure. Based on the
described embodiments herein, those skilled 1n the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the disclosure.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meamings as commonly
understood by one of ordinary skill in the art to which the
present disclosure belongs. The terms “first,” “second,” etc.,
which are used 1n the description and the claims of the
present application for disclosure, are not intended to 1ndi-
cate any sequence, amount or importance, but distinguish
various components. Also, the terms such as “a,” “an,” etc.,
are not itended to limit the amount, but indicate the
existence of at least one. The terms “comprise,” “compris-
ing,” “include,” “including,” etc., are itended to specity
that the elements or the objects stated before these terms
encompass the elements or the objects and equivalents
thereof listed after these terms, but do not preclude the other
clements or objects. The phrases “connect”, “connected”,
etc., are not imtended to define a physical connection or
mechanical connection, but may include an electrical con-
nection, directly or indirectly. “On,” “under,” “right,” “left”
and the like are only used to indicate relative position
relationship, and when the position of the object which 1s
described 1s changed, the relative position relationship may
be changed accordingly.

FIG. 1 1s a schematic view illustrating the shape of the

black matrix on a substrate aifter its development process.
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As 1llustrated mn FIG. 1, the substrate to be processed
comprises a base substrate 1 such as a glass base substrate
1, and a black matrix 2 provided on one surface of the base
substrate 1 (1.e., the upper surface in FIG. 1). The black
matrix 2 1s firstly applied onto the glass base substrate 1, and
then an undercut shape 1llustrated 1n FIG. 1 1s formed after
the exposure and development process.

FIG. 2 1s a schematic view illustrating the shape of the
black matrix on the substrate aifter its post-baking process in
a standstill state, that 1s to say, 1n the post-baking period, the
substrate formed with the black matrnix 1s stationary with
respect to the heat source.

As 1llustrated 1n FIG. 2, during the process of baking the
substrate, which 1s placed horizontally in a post-baking
device, 1n a standstill state, the black matrix 2 may undergo
deformation under the mfluence of gravity and other factors
such as heating. As compared with the black matrix 2 before
its post-baking process as illustrated in FIG. 1, the black
matrix 2 after the post-baking as i1llustrated in FIG. 2 has a
shape that 1s approximately like a trapezoid, which 1s small
at the top and big at the bottom. Apparently, this will
increase the coverage of the black matrix 2 on the glass base
substrate 1, and therefore, adverse eflect on the light trans-
mittance of the substrate 1s caused.

For the sake of convemence in description, hereinafter,
the effect that the black matrix 2 undergoes deformation in
a post-baking process under the intluence of gravity and
other factors such as heating 1s called “collapse effect™.

FIG. 3 1s a sectional view 1llustrating an 1deal shape of the
black matrix on the substrate after i1ts post-baking process.

As 1llustrated in FIG. 3, the 1deal shape of the black matrix
on the substrate after 1ts post-baking 1s a shape, which
substantially maintains an inverted trapezoid shape after 1ts
exposure and development process as illustrated in FIG. 1,
or a shape closer to a rectangle as illustrated 1n FIG. 3.

To achieve the above 1deal black matrix on the substrate,
in the following, a detailed introduction of the post-baking
device, which 1s configured for forming a black matrix on a
substrate, according to an embodiment of the present dis-
closure will be given.

FIG. 4 1s a structural schematic view illustrating the
post-baking device for forming a black matrix on a substrate
according to an embodiment of the present disclosure.

As 1llustrated 1 FIG. 4, according to one aspect of the
present disclosure, a post-baking device for forming a black
matrix on the substrate 1s provided, and comprises a housing
10 defining an inner accommodation space therein, a plu-
rality of heating elements 20 provided within the housing,
and at least one bracket 40 provided 1n the inner accommo-
dation space, and the at least one bracket 1s configured to
bear a substrate 41 formed with a black matrix, and the at
least one bracket 40 1s rotatable with respect to the plurality
of heating elements 20.

The substrate 41 1s for example a color filter substrate or
an array substrate, on which the black matrix 1s to be formed.

Although a cylindrical housing 10 1s 1llustrated in FIG. 4,
the housing 10 may be a column having a polygonal cross
section or a regular polygonal cross section without depart-
ing from the scope of the embodiment of the present
disclosure. In addition, 1t’s apparent for those skilled 1n the
related art that the internal temperature of the post-baking
device 1 operating 1s high, and 1n order to reduce heat loss,
the outside of the housing 10 may be covered by an heat
insulating layer or may be coated with a heat insulating
material. The housing 10 may comprise a metal material,
such as stainless steel. Although not specifically illustrated
in the drawings, but as known to those skilled 1n the related
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art, the central sites at both ends of the housing 10 may be
provided with mounting seats for supporting the bracket 40
therein.

The plurality of heating elements 20 can be provided on
the mner wall of the housing 10, for example, evenly or
non-evenly. The heating elements 20 may each comprise for
example any one of a resistance heater, an infrared heater, a
dielectric heater or any combination thereof, the heating
clement 20 may take a form of any one of a heating wire, a
heating rod or a heating sheet or any combination thereof,
and correspondingly, the shape of the heating element 20
may be any one of a planar, a strip, a rod or any combination
thereof, but the embodiment of the present disclosure 1s not
limited thereto, the shape of the heating element 20 can be
any type of the heating element apparent to those skilled 1n
the art. For example, 11 the heating element 1s rod-shaped
and has a length identical to the height of the housing, the
heating element can be provided on the inner wall of the
housing with 1ts axis parallel with the central axis of the
housing.

As an example, the heating element 20 may also be
provided at the end face of the housing, the center of the
housing and the like, the embodiment of the present disclo-
sure has no restriction 1n this regard, and the position of the
heating element 20 can be selected by those skilled 1n the art
according to practical requirements.

As an example, 1n the embodiment of the present disclo-
sure, the housing 10 or the bracket can be rotated, or both of
the housing 10 and the bracket can be rotated.

Optionally, for a rotatable bracket, 1ts rotating speed may
also be varniable.

As an example, the post-baking device according to the
embodiment of the present disclosure may further comprise
a driving device configured to rotate the bracket. For
example, the driving device can be an electrical motor, or
other available power source, of course. Based on the range
of the rotating speed of the bracket 40 of the post-baking
device, the electrical motor can be a speed variable motor
having a corresponding rotating speed. Additionally,
although not being illustrated in the figures, a gearbox may
be provided between the bracket and the electrical motor, so
that a predetermined gear ratio 1s available for matching the
rotating speeds of the bracket and the electrical motor. On
the basis of experiments, the rotating speed of the bracket 1s
determined according to the centrifugal force required for
forming various types of substrates, and then the rotating
speed of the speed variable motor can be selected according
to the rotating speed of the bracket.

The bracket 40 1n FIG. 4 1s illustrated to be a column with
a polygonal cross section and the center of the column
coincides with the center of the housing, the substrate 41 1s
provided at a side of the column, or each side of the column
1s provided with one substrate 41; the center of the column
may also not coincide with the center of the housing but shift
toward a side. For example, the cross section of the bracket
40 may be a regular tnangle, a regular quadrilateral, a
regular pentagon or a regular hexagon. A designer may
determine the appropriate number of substrates processed by
the post-baking device each time according to the diameter
or circumierential dimension of the housing 10 and the
dimension ol the substrate to be post-baked, and then
determine whether the cross section of the bracket 40 1s a
regular triangle, a regular quadrilateral, a regular pentagon
or a regular hexagon.

As an example, the bracket 40 can also be planar, the
centre of which 1s parallel with the center of the housing, and
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its centre may also coincide with the center of the housing
or shift from the center of the housing by a distance.

As an example, the number of the brackets 40 may be two
or more, so that a plurality of substrates can be post-baked
at the same time, each of the brackets may be shaped as a
plate, the plurality of brackets can be provided parallel with
cach other, or may be provided jointed with each other so as
to constitute a prism, each bracket constitutes one side of
which.

As an example, 1f the housing 10 1s rotated, the two ends
of the bracket 40 can be secured to the inner wall or the end
taces of the housing by means of fasteners, and the embodi-
ment of the present disclosure has no restriction in this
regard. However, for a rotatable bracket, the manner for
securing the bracket should not interfere with its rotation, for
example, the bracket may be provided with a rotating shaft,
with which the bracket 1s driven to rotate.

As an example, the rotating shaft can be secured together
with the bracket and configured to be driven by a driving
device. For example, when a plurality of brackets are
provided, each of the brackets can be equipped with one
rotating shatt, or the plurality of brackets share one rotating,
shaft; when a plurality of rotating shafts are provided, the
driving device can drive the plurality of rotating shafts
synchronously.

Optionally, the bracket 40 can be provided with a fixture
(not 1illustrated) thereon so as to arrange the substrate 41
detachably onto the bracket 40.

In one embodiment of the present disclosure, the post-
baking device may further comprise a detection device
configured to detect the light intensity of the light transmut-
ting through a region of the substrate in which the black
matrix 1s formed, determine whether the black matrix under-
goes deformation, and output a driving signal to the driving
device.

As an example, the detection device may comprise a light
source 50 emitting light toward the region of the substrate 1n
which the black matrix 1s formed, and a photometer 60
configured to receive the light emitted from the light source
and transmitting through the region and detect the light
intensity of the light transmitting through the region, for
example, as 1llustrated 1n FIG. 5.

Further, the detection device may further comprise a
processing unit configured to compare the light intensity
detected by the photometer 60 with a preset light intensity so
as to determine whether the black matrix undergoes defor-
mation and to output the driving signal. The detection device
may further comprise a storage unit for storing the preset
light intensity. The processing unit may be implemented for
example by a specific purpose or general purpose computing
apparatus, for example, a CUP (central processing unit) or
DSP (digital signal processing), etc. The storage umit 1s for
example any kinds of available memories, for example, a
nonvolatile storage or a volatile memory, specifically, a tlash
for example.

It should be noted here that the preset light intensity may
be the light intensity 1n the case the black matrix does not
undergo deformation, that 1s, when the black matrix has its
cross sectional shape after the development process and
betore the post-baking process or when the black matrix has
its cross sectional shape 1n an 1deal state (for example, the
designed value).

In another example, the detection device may comprise a
light source emitting light toward the region of the substrate,
in which region a black matrix i1s formed, and a photoelectric
sensor configured to receive the light emitted from the light
source and transmitting through the region, detect the light
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intensity of the light transmitting through the region, deter-
mine whether the black matrix undergoes deformation and
output a driving signal; here the above photoelectric sensor
can be integrated with a storage module and a processing
module therein for conducting the above operations.

The drniving signal 1s provided to the driving device so that
the dniving device can drive the bracket to rotate, or to rotate
the bracket at different rotating speeds according to the
deformation degree of the black matrix.

For example, as 1llustrated 1in FIG. 5, the light source 50
can emit light of a predetermined wavelength and provided
on the mner wall of the housing 10. The side wall, which 1s
near the light source 50, of the housing 10 can be provided
with a manhole and/or a transparent viewing window. A light
source 50 emits light toward the region of the substrate 41
in which the black matrix 1s formed. The light transmitted
through the gap in the black matrix on the substrate 41 1s
received by the photometer 60 or the photoelectric sensor
arranged on the optical path downstream of the substrate 41.
Then the photometer 60 or the photoelectric sensor of the
detection device can detect the light intensity of the received
light, thus the detection device can determine the deforma-
tion degree of the black matrix and then transmit a driving
signal corresponding thereto. The driving device can drive
the bracket 40 to rotate correspondingly after receiving the
driving signal.

It should be noted here that the light source 50 can be a
surface light source, or a point light source of a certain
radiating area, thereby capable of ensuring that a certain area
of the substrate 41 formed with the black matrixes 1is
irradiated, instead of irradiation at a single point.

FIG. 6 1s a schematic view illustrating the light transmit-
tance of the substrate after its development process and
before 1ts post-baking process, and FIG. 7 1s a schematic
view 1llustrating the vanation of the light transmittance of
the substrate in the post-baking process.

Referring to FIG. 6 now, belfore the post-baking process,
the spacing or gap 1n the black matrix may be different for
different substrates 41, and the light transmittance thereof 1s
also ditferent. However, for each type of the substrates 41,
when the black matrix undergoes no deformation, that 1s to
say, the black matrix has its cross sectional shape after the
development process and belfore the post-baking process, or
the black matrix has its cross sectional shape 1n an 1deal state
(for example, the designed value), the light transmaittance of
the black matrix region can be obtained 1n advance, for
example, obtained through measurement or simulation
beforehand, thus the obtained corresponding light intensity
can be taken as the preset light intensity which can be stored
in a separate storage unit or 1n the photoelectric sensor.

Referring to FIG. 7 now, 1n the post-baking process, the
deformation of the black matrix on the substrate 41 and
collapse effect may occur under the influence of gravity and
other factors such as heating. Theretfore, the spacing in the
black matrix may be decreased, and the light transmittance
1s decreased accordingly. Therefore, the light intensity
detected by the photometer 60 or the photoelectric sensor 1s
decreased, and based on the comparison between the mag-
nitude of the detected light intensity and the magnitude of
the preset light intensity stored in advance, the detection
device can determine the magnitude of the spacing between
the black matrixes on the substrate 41 so as to determine the
extent ol deformation of the black matrix, thereby generat-
ing a corresponding driving signal with which the driving
device controls the bracket, for example, the rotating speed
of the rotating shatt. For example, 1n the case of the detected
light intensity being less than the preset light intensity, 1t
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means that the spacing in the black matrix become narrower,
that 1s to say, the collapse eflect occurs, then the driving
device drives the bracket 40 to rotate at an 1ncreased rotating
speed, based on the driving signal. Due to the growth of the
rotating speed, the black matrix of the substrate 41 provided
on the bracket 40 1s subjected to an increased centrifugal
force, thus it 1s possible to prevent the black matrix from
turther deforming. In the case of the detected light intensity
1s more than the preset light intensity, a reversed operations
can be adopted, and the driving device drives the bracket 40
to rotate at a decreased rotating speed. As a result, it 1s
possible to eflectively improve the forming quality of the
black matrix on the substrate 41 in the post-baking process.

Additionally, the photometer 60 or the photoelectric sen-
sor can be provided at one of the two end faces of the
housing 10.

According to the embodiment of the present disclosure,
the post-baking device may further comprise an optical
system 70 provided between the substrate 41 and the pho-
tometer 60 or the photoelectric sensor, and the optical
system 70 1s configured to guide the light, which 1s emitted
from the light source and transmuits through the region of the
substrate 41 formed with a black matrix, toward the pho-
tometer or the photoelectric sensor.

The optical system 70 may comprise a reflector, such as
a plane mirror or a concave mirror. In such cases, the
reflector may be provided at one of the two end faces of the
housing 10 and within the optical path of the light emitted
from the light source and transmitting through the region of
the substrate formed with the black matrix, the reflector
reflects the light to the photometer 60 or the photoelectric
sensor. The optical system 70 may further comprise a
convex lens. The convex lens 1s provided within the optical
path of the light emitted from the light source and transmuit-
ting through the region of the substrate formed with the
black matrix; the convex lens can focus the light onto the
photometer 60 or the photoelectric sensor, reduce the scat-
tering of the light, and correspondingly improve the detec-
tion accuracy. The optical system 70 may further comprise
a combination of the convex lens and the plane mirror. In
such a case, the convex lens can focus the light, which 1s
emitted from the light source and transmits through the
region of the substrate formed with the black matrix, onto
the plane mirror, and then the plane mirror reflects the light
onto the photometer 60 or the photoelectric sensor. The
optical system 70 may also further comprise a combination
of the convex lens and a concave mirror. In such a case, the
convex lens can focus the light, which 1s emitted from the
light source and transmuits through the region of the substrate
formed with the black matrix, onto the concave mirror, and
then the concave mirror reflects the light to the preset
position where the photometer 60 or the photoelectric sensor
1s provided.

On the other hand, the embodiment of the present disclo-
sure also provides a post-baking method for forming a black
matrix by means of the post-baking device, the post-baking
method comprises: providing a housing, which defines an
iner accommodation space with a plurality of heating
clements provided therein; placing the substrate comprising
the black matrix to be post-baked onto at least one bracket
and 1nto the mner accommodation space, post-baking the
black matrix by means of the heating elements during the
post-baking process, and rotating the at least one bracket
with respect to the heating elements at the same time.

As an example, the at least one bracket 1s rotated at
different rotating speeds 1n the post-baking period.
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Moreover, the post-baking method according to the
embodiment of the present disclosure further comprises: 1n
the post-baking period, detecting the light intensity of the
light transmitting through a region of the substrate formed
with the black matrix; determining whether the black matrix
undergoes deformation according to the variation of the light
intensity so as to obtain a determined result; and outputting
a dniving signal to control the at least one bracket to rotate
based on the determined result.

As an example, determining whether the black matrix
undergoes deformation according to the variation of the light
intensity so as to obtain the determined result comprises
comparing the detected light intensity with a preset light
intensity, for example, the light intensity when the black
matrix doesn’t undergo deformation, that 1s to say, when the
black matrix has its cross sectional shape after the develop-
ment process and betfore the post-baking process or the black
matrix has its cross sectional shape 1n an ideal state (for
example, the designed value), if the two kinds of light
intensity are equal to each other, i1t 1s determined that the
black matrix undergoes no deformation, otherwise, for
example, the detective light intensity 1s less than the preset
light 1intensity, 1t 1s determined that the black matrix suflers
from collapse, thereby a determined result i1s obtained.
Outputting the driving signal based on the determined result
to control the at least one bracket to rotate comprises the
following: 1f the determined result 1s that the black matrix
undergoes no deformation, the rotating speed of the bracket
1s not changed, 1.e., the rotating speed when the detection 1s
conducted 1s kept unchanged, but if the determined result 1s
that the black matrix undergoes deformation, the rotating
speed of the bracket 1s varied so that the bracket rotates at
a changed rotating speed.

As to the post-baking device and post-baking method for
forming the black matrix according to the embodiments of
the present disclosure, the post-baking device comprises a
bracket for bearing the substrate formed with the black
matrix and heating elements, and the heating elements and
the bracket are rotatable with respect to each other; thus 1t 1s
possible to heat the substrate evenly in the post-baking
period, thereby refining the profile of the black matrix and
improving the forming quality of the black matrix; and
turther, the bracket i1s rotatable in such a way that a cen-
trifugal force can be applied to the black matrix during the
post-baking process, so that the collapse caused by the
gravity force can be overcome to some extents. Further, the
bracket has a vanable rotating speed, for example, the
rotating speed can be varied by monitoring the deformation
degree of the black matrix and based on the profile of the
black matrix; for example, when the black matrix undergoes
collapse 1n the post-baking period, the driving device can be
used to control the bracket to rotate at an increased rotating,
speed, thereby the substrate formed with the black matrix
also rotates at an increased speed, the material of the black
matrix 1s subjected to an increased centripetal force so that
the collapsed material moves outward to alleviate the col-
lapse, and the magnitude of the rotating speed can also be
adjusted according to the collapse situation, that 1s, the
greater the collapse extent 1s, the more the rotating speed 1s
increased, and the smaller the collapse extent 1s, the less the
rotating speed 1s 1ncreased, thereby the deformation of the
black matrix can be further remedied, the black matrix of a
better forming quality can be obtained, the processing qual-
ity of the substrate 1s improved and the performance of
products equipped with the substrate 1s accordingly
improved.




US 10,401,731 B2

9

The above embodiments only intend to illustrate the
present disclosure, rather than limiting the present disclo-
sure, the ordinary skilled 1in this art can also make various
variations and modifications without departing the spirit and
scope of the present disclosure, therefore, all equivalent
technical solutions also belong to the domain of the present
disclosure, the patentable protective scope of the present
disclosure should be defined by the claims.

The present application claims the priority of the Chinese
patent application No. 201510315992.1 filed on Jun. 10,
20135, the entirety of which 1s incorporated herein by refer-
ence as a part of the present application.

What 1s claimed 1s:

1. A post-baking device configured for forming a black
matrix, comprising:

a housing defining an 1inner accommodation space;

a plurality of heating elements provided within the hous-

ing; and

at least one bracket provided in the mner accommodation
space and configured to bear a substrate formed with
the black matrix,

wherein the bracket 1s rotatable with respect to the plu-
rality of heating elements, and the substrate comprises
a color filter substrate or an array substrate.

2. The post-baking device according to claim 1, wherein
the bracket 1s rotatable with a varniable rotating speed, and
the post-baking device further comprises a driving device
configured to rotate the bracket.

3. The post-baking device according to claim 2, wherein
the driving device 1s configured to change the rotating speed
of the bracket according to variation of a shape of the black
matrix.

4. The post-baking device according to claim 2, further
comprising a detection device, which 1s configured to detect
a light intensity of light transmitting through a region of the
substrate 1n which the black matrix 1s formed, determine
whether the black matrix undergoes deformation and output
a driving signal to the driving device.

5. The post-baking device according to claim 4, wherein
the detection device comprises:

a light source emitting the light toward the region of the

substrate 1n which the black matrix 1s formed; and

a photometer, which 1s configured to receive the light
emitted from the light source and transmitting through
the region, and detect the light intensity of the light
transmitting through the region.

6. The post-baking device according to claim 5, wherein

the detection device further comprises:

a processing unit, which 1s configured to compare the light
intensity detected by the photometer with a preset light
intensity, determine whether the black matrix under-
goes deformation and output the driving signal.

7. The post-baking device according to claim 6, wherein
the detection device further comprises a storage unit for
storing the preset light intensity.

8. The post-baking device according to claim 4, wherein
the detection device comprises:

a light source emitting the light toward the region of the

substrate 1n which the black matrix 1s formed; and

a photoelectric sensor, which 1s configured to receive the
light emitted from the light source and transmitting
through the region, detect the light intensity of the light
transmitting through the region, determine whether the
black matrix undergoes deformation and output a driv-
ing signal.

9. The post-baking device according to claim 5, further

comprising an optical system, which 1s provided between
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the substrate and the photometer, and configured to guide the
light emitted by the light source and transmitting through the
region toward the photometer.

10. The post-baking device according to claim 9, wherein
the optical system comprises a plane mirror or a concave
mirror, and the plane mirror or the concave mirror retlects
the light emitted by the light source and transmitting through
the region to the photometer.

11. The post-baking device according to claim 2, further
comprising a rotating shatt, which 1s secured together with
the bracket and configured to drive the bracket to rotate and
be driven by the driving device.

12. The post-baking device according to claim 11,
wherein a plurality of brackets are provided, each of which
1s equipped with one rotating shaft, or the plurality of
brackets share one rotating shatft.

13. The post-baking device according to claim 1, wherein
the heating elements comprise any one of a resistance heater,

an inifrared heater, a dielectric heater or any combination
thereof.

14. The post-baking device according to claim 13,
wherein a shape of the heating element 1s any one of a planar
shape, a strip shape, a rod shape or any combination thereof.

15. A post-baking method for forming a black matrix,
comprising:

providing a housing which defines an mner accommoda-

tion space and 1n which a plurality of heating elements
are provided;

placing the substrate comprising the black matrix to be

post-baked onto at least one bracket and into the inner
accommodation space; and

post-baking the black matrix by the heating elements

during a post-baking period, and at the same time,
rotating the at least one bracket with respect to the
heating elements;

wherein the at least one bracket 1s rotated at different

rotating speeds 1n the post-baking period, and the
method further comprises: in post-baking period,

detecting a light intensity of light transmitting through a

region of the substrate in which the black matrix is
formed;

determiming whether the black matrix undergoes defor-

mation according to variation of the light intensity so as
to obtain a determined result; and

outputting a driving signal to control the at least one

bracket to rotate based on the determined result.

16. The post-baking device according to claim 8, further
comprising an optical system, which 1s provided between
the substrate and the photoelectric sensor, and configured to
guide the light emitted by the light source and transmitting
through the region toward the photoelectric sensor.

17. The post-baking device according to claim 9, wherein
the optical system comprises a plane mirror or a concave
mirror, and the plane mirror or the concave mirror retlects
the light emitted by the light source and transmitting through
the region to the photoelectric sensor.

18. A post-baking device configured for forming a black
matrix, comprising;:

a housing defining an 1nner accommodation space;

a plurality of heating elements provided within the hous-

ing; and

at least one bracket provided in the mner accommodation

space and configured to bear a substrate formed with
the black matrix,

wherein the bracket i1s rotatable with respect to the plu-

rality of heating elements,

e
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the bracket 1s rotatable with a variable rotating speed, and
the post-baking device further comprises a driving
device configured to rotate the bracket, and

the driving device 1s configured to change the rotating
speed of the bracket according to variation of a shape 5

of the black matrix.
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